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JIMCT perucrpauvy u3MeHeHHUH U 10MOJIHeHU I

Ne Paznen Kpatkoe conepxanne n3mMeHe- Hara. Ne [Tonmuce
/i PIIJI (mo- HUS1/TOTIOTHCHHUST MPOTOKOJIA 3aB. Ka-
JINAIE)) 3acelaHus dbenpoit
Kadeapbl
1 | PII Axryanuzanuus Bcex paszaenon PII 28.09.2017 1.
poTOKOJI Ne2
2 PII Axryanuzanuus Bcex paszaenos PII 07.09.2018 1.
potokoJ1 Nel
3 | PII AxTyanu3zanus Bcex pasnenon PIT 26.09.2019
npotokos Ne 2 |
4 8 AxTtyanuzanusi yaeOHO-METOAUUECKOTO U 01.09.2020 npo- A

MH(POPMAITMOHHOTO 00€CTIeUeHUs TUCIUIIIN- [TOKOJ Nel

1. Ilesin ocBOEHMM JUCHUILIUHBI

Lenbto ocBOGHMS AMCHMIUIMHBI SIBISIOTCS: (JOPMUPOBAHHE Yy CTYIEHTOB 3HaHMM (yHIa-
MEHTAJIBHBIX 3aKOHOB TMAPABINYECKOr0, THEBMATHYECKOTO MMPUBOJOB U THIPOITHEBMOABTOMATUKH
U UX IPUMEHEHUS IIPU PEIIEHUU MHXXEHEPHBIX 3a7a4 B TOPHBIX ITPOU3BOJACTBAX.

2.MecTto qucunninHbl B cTpykrype OOII moaroroBkm 6akanaBpa

Hucuunnuuabl.b.40 «['uaponHeBMONPUBOA M THIPOITHEBMOABTOMATHKA TOPHBIX MAIIUH» BXOIUT
B 0a30ByI0 yacTh 0Jioka 1 00pa3oBaTeIbHON MTPOTPAMMBI.

JI1st u3ydeHus TMCIUIUTMHB He0OX0IMMBI 3HaHMS (YMEHUs, BJIaJieHus ), chopMupoBaH-HBIC B pe-
3yNnbTaTe U3y4eHus JUCUMIUINH «Bbiciias MaremaTukay, «Pusnkay, «TeopeTnyeckass MEXaHUKay,
«CormnpoTuBlieHHE MaTepUaoBy, « uapoMexaHuka», « IJIEKTPOTEXHUKA», «OCHOBBI 3JIEKTPOHUKU, )
«["opHbIE MaITUHBDY.

3Hanus (yMEHHUs, BIAJCHUS), TOJTYYCHHbIE PU U3YYCHUU JAaHHOW JUCHMUILTUHBI OyAyT HEOOX0au-
MBI IIPU U3y4eHUH AucHUIUINH «KOHCTpynpoBaHue rOPHBIX MallluH U 000pyaoBa-Husy, «IIpoexTu-
pOBaHME U pacyeT CASASIINX CUCTEM THIPOIPUBOJOB TOPHBIX MAIIMH U 000py-10BaHusy, «IIpoek-
TUPOBaHKHE 000PYIOBAHUS TOPHOTO MTPOU3BOICTBAY.

3 Komnerenuun odyuaruierocsi, popmMupyemMbie B pe3yibTaTe 0CBOCHHUS TUCIHUITUHBI
U IUIAHUPYeMBbIe Pe3yJbTaThl 00y4eHHs

W3ydeHne NUCHUIUIMHBI HAMpaBiIeHO Ha (GOPMUPOBAHME U PA3BUTHE MPOPECCHOHANBHBIX KOMIIE-
TEHIINN:

CTpyKTypHBIH 3JIEMEHT

[TnanupyeMble pe3yabTaThl OOyICHUS
KOMITETCHIINU py! pesy. yu

IIK-16 - roToBHOCTBHIO BBINOJIHSATH IKCIEPHMEHTAJIbHbIE U Ja00paTOPHbIe HMCCJIeA0BAHMS,
HHTEPNPETHPOBATH NMOJYYCHHBIC Pe3YJIbTAThl, COCTABJIATH U 3aIMIIATH 0TYETHI




CTpyKTypHBIN AJIEMEHT
KOMIIETEHIUU

[Mnanupyembie pe3yabTaThl O0ydeHUs

3HaTh:

—  OIpEAEIICHHUs, TOHATHUS, IIPaBUJIA U IIPOLECCHI 110 JUCIIU-
IUJIMHE HA YPOBHE OCBOCHMS MaTEpUAIIa, IIPEIACTABICHHO-
r'0 Ha ayJUTOPHBIX 3aHATHUAX C JONOJHUTEIbHbBIM HC-
II0JIb30BAHUEM OCHOBHOM M JIOIIOJIHUTEIILHOM JINTEPATYy-
PBI, @ TAKXKE IIyTEM HCIIOJIB30BaHUS BO3MOKHOCTEN UH-
dbopMaImoHHON Cpebl

YMmers:

pa3pabarbIBaTh MPUHIUIHAIBHBIE THIPO- U ITHEBMOCXEMEBI C
UCTIOJIb30BAaHUEM MPONOPIMOHATBHON TEXHUKH, OTPEACIATH
napamMeTpel U XapaKTEPUCTUKU SIIEKTPOMTHEBMATUYECKUX H
AIIEKTPOTHIPABITUIECKUX ATIIIapaToB;

KOPPEKTHO BBIpAKaTh W apTyMEHTHPOBAHHO OOOCHOBBHIBATH
COCTOSIHHE TPOTIOPIIMOHAIBFHOTO U CIEASIIET0 THUIPOITHEB-
MOTIPHBO/IA.

CaMOCTOSITEIEHO TPHOOPETAaTh JOTOJTHHUTENBHBIC 3HAHUS |
YMEHHUS;

apryMEHTHPOBAHO OOOCHOBBIBAThH TIOJIOKEHHUS MPEIMETHOM
00JacTy 3HaHUS

MPUMEHTH MPaBOBblE U HOPMATHUBHBIE aKThl B cdepe Oe3-
OTIACHOCTH, OTHOCSINUXCS K BUAY W OOBEKTY mpodeccuo-
HaJILHOHN NEITEILHOCTH

Bnazers:

pohecCHOHATBHBIM SI3LIKOM TIPEIMETHON 00J1aCTH 3HAHMS;

HaBBIKaMU HaJlaAKHU U H&CTpOfIKH TUAPaBIWYCCKUX U ITHEBMaA-

THYECKHX CXEM C HCO6XOI[I/IMI>IMI/I TEXHUYCCKUMHU XapaKTe-
PUCTHUKAMH, TCOPETHYCCKHUMHU H ISKCIICPHUMCHTAJIbHBIMU MC-
TOAAMHU HCCICOOBAHHA IMapaMETPOB T'UAPOIIHEBMOIIPUBOJ0B
TOPHBIX MallllH

OCHOBHBIMHU METOAaMH PECIICHHA 3a1a4 B obnactu IMPOCKTHU-
POBaHMA THAPOIIPHUBOJOB TEXHOJIOI'MYCCKUX MAIIIMH,

crmoco0aMu COBEPIIEHCTBOBAHUS MPO(ECCHOHANBHBIX 3HAHUN
U YMEHHH MyTEM KCIOJIb30BaHUS BO3MOXHOCTEH MH(pOpMa-
LIUOHHOM CpeIbI;

croco0aMM OIICHWBAHUS 3HAYUMOCTH W TPAKTHYECKOW TpHU-
TOJHOCTH TIOJIYYCHHBIX PE3yJIbTaTOB




4 CTpyKTYypa U coiepKaHue TUCHUILIUHBI

OO0mmast TpyI0eMKOCTh IUCIUTUIMHBI COCTaBIsAeT 3 3a4eTHBIX equnani 108 akas. yacoB, B TOM YHUCIIE:
- KOHTaKTHas pabora —56,5 akaj. Jacos:

— aynuTopHas — 54 akaJ. 4yacos;

— BHeayIuTOpHas —2,5 akaJl. 4acoB
— camocTosTeNnbHas padota — 51,5 akan. gacos;

- MOATOTOBKA K 3adety 3,9

Bunel yue6HOM paboThl,
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Tewma 1. Benenue.l mapaBnuueckue u 2 2 2 D s Bxoanoe TectupoBanue. [1K-16
MTHEBMATUYECKHE CPEACTBA aBTOMATUKHU = 5 = Onpoc no KOHTPOJIbHBIM
= E E BOIIPOCAM
Tewma 2. DHeproobecrieueHUEe CUCTEM aBTO- 2 2 2/11 2 3 S Cnaya mabopaTOpHBIX H I1K-16
S
>
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Tewma 3. McnomHUTENbHBIC MEXAHU3MBI CH- 2 2 2/11 = € 23 Cnaua 1a00opaToOpHBIX U I1K-16
< O o
CTCM aBTOMAaTHKH o = E 5 npaktuyeckux pabor. Te-
O e
= : == CTHPOBaHUE.
= 2 2
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Tema 4. Annmapatypa ruijpoaBTOMaTHKH, 2 |2 2/11 = 2 o Cnaua naGopaTOpHBIX U I1K-16
v o]
YCTPOHUCTBA YIPAaBJICHHUS, E = g npakTuuecKkux pador. Te-
BCIIOMOTaTeNIbHBIE YCTPONUCTBA S gwg CTHpOBaHNUE
O g '




Tema 5. IIponiopirioHanbHbIE KianaHbl 2 |221 2/21 6 Cnaua na0opaTopHbIX U [1K-16
npakTuueckux paodor. Te-
CTHUpPOBaHUE.
Tewm a 6. Cuctembl ynpaBiieHUsI HA OCHOBE 2 |221 2/21 6 L s Cnaua na0opaTopHbIX U [1K-16
MIPONOPIMOHATLHON THAPOAITTIAPATYPHI. = = = npaktudecknx pabot. Te-
KoMneHcanus Harpy3ku E E E cTHpOBAHE.
2 8§
O
Tema 7. DneKTpoHUKA YIIpaBICHUS IS 2 2121 2/11 6 5 E%‘ Cnaya mabopaTOpHBIX W I1K-16
IIPONOPIIHOHAIBHBIX KIIAIIAHOB. E{ § 5 = paKTHYeCcKHX pador. Te-
<
S EZ 53 CTHPOBaHUE.
SEE:
< O o
Tema 8. CepBoKIIanaHsl 2 |2 2 6 § & E é Cnaya 1a00paTOpPHBIX U I1K-16
= : E = npaktudeckux pabor. Te-
qz E S CTUPOBAHUE.
m S 9
Tema 9. Dkcrtyaranusi THIPOTTHEBMOABTO- 2 2 2 3,5 ‘i g g Cnava 1a00paToOpHBIX U [1K-16
MaTHKH 2 § © npakTudeckux padot. Uto-
= TOBOE TECTHPOBAHUE.
Hroro no pazgeny 18 |18/6 18/6 51,5 | Koncynpranus |Kypcooit mpoekt I1K-16
3auer
HUToro no fucuMUILINHE: 18 |18/6 18/6 51,5




CoaepxxaHue THCHMILINHBI

Ne | HaumeHoBaHue  paszena Conepxanue pasjena
JIMCLUTUTUHBI
1 | Beenenue. ['mapasiuye- Lenu n 3agaun qucUUILUIMHBL. McTopudyeckne aclieKThl pa3BUTUA THAPABIMYECKUX MAIIUH U CPEICTB TUIPOITHEBMOABTO-
CKHE U ITHEBMAaTHYECKUE MaTtuku. OCHOBHBIE ATANbl PA3BUTHUS MPOTIOPIMOHAIIBHONW TEXHUKH. [ MapaBIuyYecKue U MHEBMATUYECKUE CPEJCTBA aB-
CpelICTBA ABTOMATUKH TOMATHUKH.
2 | DHeproobecreyeHue Cu- [IpuHnun aecTBUsS 00BEMHBIX MAIWH, KIAaCCH(PUKAIHS, TUIIOBbIE KOHCTPYKTHBHBIE CXEMBbI MAIIMH C TUIOCKOCTHOW U
CTE€M aBTOMATHKHU MPOCTPAHCTBEHHOW KMHEMATHKOW, OCHOBHBIE PACUETHBIE MAPAMETPHI: MPOU3BOJUTEIBLHOCTh, CKOPOCTh BPAILIEHUSI POTO-
pa, KpyTAIIMA MOMEHT, MOTpebasieMass MOITHOCTh, Totepu MomHoctd U KIIJI, mynmecanus mogaun. XapakTepPUCTHKU:
pacxojHas, perynmupoBouHas. KoaddumueHT ycunenus, nepenarounsie yHKIuM.
Cucremsbl HarHeTaHus Bo3ayxa. OCHOBHBIC TPEOOBaHUS K BO3/IyXY KaK K pabouemMy Teiy mHeBMOcUCTeM. CHCTEMBI 0 JI-
TOTOBKH BO3]lyXa
3 | UcnomHATEIBHBIE MEXa- TuoBbIe KOHCTPYKTUBHBIE YCTPONWCTBA UCIIOJIHUTEIBHBIX MEXaHU3MOB IUAPABINYECKUX cucteM. HazHaueHue, kiaccu-
HU3MBI CUCTEM aBTOMATH- | (UKAIUs, ONpeAeICHUs], IPUHIIMIIBI I1eHCTBHUSL.
K1 OCHOBHBIE pacyeTHbIE ITAPAMETPBI UCIIOJHUTEIbHBIX MEXaHU3MOB CUCTEM: KPYTSAIIUNA MOMEHT, YaCTOTA BPAIllCHUS, YCH-
JIM€ CUJIOBOIO THAPOLMIUHIPA MOCTYNATEIbHOIO JEHCTBUS, CKOPOCTh NIEpeMeIeH s, MOIHOCTh, KII/I.
CraTuyeckre XapaKkTepUCTUKU HCIIOJHUTENbHBIX MEXaHU3MOB MOCTYMATEILHOTO U BpPAaIlaTeIbHOTO ACUCTBUA: (MEXaHHU-
Yyeckasi, CKOPOCTHAs).
HcnonHuTenbHble MEXaHU3MBI ¢ 0OBEMHBIM PETYJIMPOBAHUEM CKOPOCTH, Kiaccudukaius u obmue 3aBucumoctu. Jud-
(epeHLnanbHbIe YpaBHEHHS ABUKCHUS TepeaTOYHble (PYHKIIMU U CTPYKTYpHAsl CXeMa MEXaHU3MOB C OOBEMHBIM pery-
JUPOBAHUEM.
HcnonHuTenbHbIE MEXaHU3MBI C APOCCENBHBIM perynupoBanueM. JluddepeHnuanbable ypaBHEHUS ABIKCHUS, TUHAMU-
yeckasi CTPYKTypHas cXeMa U mnepefaroynbie QyHKuuu. JInHeiiHas quHaMudeckas MOJIeib ¢ JPOCCENbHBIM PEryIHpOBa-
HUEM.
4

Anmnaparypa ruJJponHeB-
MOABTOMATHUKH, YCTPOU-
CTBa YIIPABJIEHUS, BCIIO-
MOTaTeIbHbIE YCTPONCTBA

Knaccugukanus annaparypsl, 00J1aCTH IPUMEHEHHUS, YCTPOMCTBA, IPUHIIUIIBI JCHCTBUS, CUMBOJIBI U YCIOBHBIE 0003Ha-
YeHHUs1, CXeMbl BKItoueHus. Hanpapistommas anmnaparypa: pacrpeienuTeny, 00paTHble KJIalaHbl, THAPO3aMKH, JIOTnye-
CKHE KJIanaHbl. Perynaropsl 1aBieHus: NpeoXpaHnuTeNIbHbIE, IEpEIMBHbIE U PeAyKIIMOHHBIE KianaHbl. Pene naBieHus.
Perynsropsl pacxona: qpoccein, peryisiTopsl IOTOKA, KJlalaHbl COOTHOIIEHUS PACX0I0B, IPOCCENUPYIOLIUE pacpene-
autenu. KoMrnoHoBka U MOHTaX anmnapatoB. KoHAuIMoHep, THAPOOUUCTUTENH U TeTJI000MeHHbIe anmnapaTsl. ['uapoem-
KOCTH: THJIPOOAKH U TUAPOAKKYMYIATOPHL. [ uaponnann. OcoOeHHOCTH KOHCTPYUPOBAHUS THAPOANIIAPATOB U BCIIOMO-
raTeibHbIX YCTPOMCTB

7




HanmenoBanue  pasuena Conepxanue pazjiena
JUCITUTUTUHBI

5 | IIpomoprmonanbheie Kina- | [IponopuuonansHeie Kinananbl, Hasnauenue, YcrpoiictBo IIpuHIMIBI AeicTBUs. BinsHre KOHCTPYKIUH IPOCCETUPY-

TIaHbI IOIIe KPOMKH 30JI0THHKA Ha GopMy rpaduv4eckoil XapaKTepHUCTUKH 0OBEMHOTO pacxoja OT BXOJHOTrO curHana. Mcre-
YEHHE JKUJIKOCTU YEPEe3 OTBEPCTHUSL APOCCENBHBIX PErYIUPYIOIIUX 3JIEMEHTOB. UEThIPEXJIMHEUHBIN TPEXTO3UIMOHHBIN
pacrpenenuTenb IpsSIMOro JeHCTBHS 0€3 NMEKTPUUECKON 0OpaTHOM CBSI3M U C AJIEKTPUUYECKONW 00paTHOM cBsi3bio. [Ipo-
MOPLMOHAJIBHBIN KJIalaH HENpsMOoro AevcTBus. [IponopluoHanbpHBIM KIIallaH HENpsIMOTO JIEWCTBHS. J[BYXJIIMHEWHBIN
MIPOTIOPIMOHATBHBIN peryisiTop pacxona. Hactpoiika. AnmaparHasi TEXHUKA.

6 | Cucremsl yripasierus Ha | CTpYKTypa yIpaBJeHHs U PEryIHpOBaHre 00BeMHBIM THAPOTIPUBOIOM. PaciipeieuTebHO-HAPABISIFOIIAs allapary-
OCHOBE IIPOMOPIHUOHANIb- | pa: TUIPOpACTIPEAETUTENN, THIPO3aMKH, 3allOPHbIE KJIAallaHbl, JEJIUTENH TOTOKa. YTpaBieHue pabounmu nukiamu. Cro-
HOM THApOanmapaTypshl. coOBbI U CXeMbl ynpaBiieHUs. Tunbl pabounx [UKIOB U TUIIOBbIE CXEMbI UX peau3anuu. Pacuer mapaMeTpoB LUKJIIOB.
Komnencanus Harpy3ku CocTaBieHHE CUCTEM YIPABICHUS THAPABINYECKHUX arperaToB MPH MOMOIIY THAPABINYECKON TEXHUKU. BOmpockl Mo-

JIEPHU3AIUH TCUCTBYIOIIUX CUCTEM YIPABJIEHUS, IOCTPOCHHBIX HA TUCKPETHON TUAPABIUKH. CXEMBI C AJIEKTPUUECKUM,
ITHEBMAaTUYECKUM U C TUIPABINYECKUM yIpaBiieHHeM. KoMIleHcanyst Harpy3Kku ¢ MOMOIIBIO KITAITAHOB MTOCTOSIHHOW pas3-
HOCTH JIABJICHUM.

7| DreKTpOHMKA YIpaBlieHHs | DICKTPOHHBIE KOMIIOHEHTHI MPOMOPIHOHAIBHON THIPaBIUKA. MHIYKTHBHBIC AATYMKU MOJIOKeHUs. [IpomopiuoHaib-
JUTSl TPONOPLIMOHATIBHBIX Hble ycunuTenu. Kpurepun nis onpeaeneHys napaMeTpoB YIIPaBIECHUS € IIOMOIIBIO MPONOPLHHUOHATIBHBIX KJIANAHOB.
KJIAITaHOB.

8 | CepBoOKiamansl Haznauenwue. YcrpoiictBo. [IpuHIunbel paboThl THAPABIMYECKUX cepBOpacnpeneauTeneii. AnmnaparHas Texauka. KoHtyp

peryaupoBaHus. BimsHue TMHaMUYeCKUX CBOMCTB CEPBOKJIANIAHA HA KOHTYP PEryJIMPOBaHHUSL.

9

DKcIuTyaTanus THIPOTI-
HEBMOABTOMATUKH

Ilonck m aHamU3 BO3MOXKHBIX HGI/ICHpaBHOCTeﬁ, BO3MOXHOCTU TCCTHPOBAHUA HpOHOpHHOH&J’IBHOﬁ ruapoarliiaparypbl
(DI/IJ'IBTpaI_[I/IH Ha THAPABIIMYCCKHUX YCTAaHOBKAX € CEPBOKIIAIIaHAMMU U ITPOIIOPHUOHAJIBHBIMHA KJIallaHAMM. HpI/IMCpr aBTOa-
THYCCKUX T'MAPOCHUCTEM C HMCII0JIb30BAHUCM ITPONMOPHHMOHAIIbHBIX KJIAIIAHOB K CCPBOKJIAIIAHOB.




5 Ob6pa3oBaTesibHbIe H HHPOPMAIHOHHbIE TEXHOJIOTHH

Jlyis peanu3anuu MpeaycMOTPSHHBIX BUIOB yIeOHOH pabOThI B KaueCTBE 00pa30BaTEIbHBIX
TEXHOJIOTUH B TPEMOJABaHUM JUCHUIUIMHBI «[ MIPOMTHEBMONIPUBO W THAPOITHEBMOABTOMATHKA
TOPHBIX MAIIIMH» UCIIOJIB3YIOTCS TPATUITUMOHHAS U MOAYJIbHO-KOMIIETCHTHOCTHASI TEXHOJIOT M.

[Tepenaya HEOOXOUMBIX TEOPETUICCKUX 3HAHUA M (DOPMHUPOBAHNE OCHOBHBIX ITPE/ICTaBIIC-
HUH 10 Kypcy «IIpomoprmonanbHasi THIPOABTOMATHKA TEXHOJOTUYCCKUX MAITUHY» MPOUCXOINT C
MCIO0JIb30BAaHUEM MYJIBTHMEIUHHOTO 000PyIOBAHUS.

Jlexuu poXoIT Kak B TPATUIIMOHHON opMe, Tak U B PopMe JICKIU-KOHCYIIbTAIIUH, T/1e
TEOPETUUYECKUN MaTepual 3apaHee BBIAACTCS CTYIEHTaM ISl CaMOCTOSTEIBHOTO W3y4YEHUSs, IS
MOJATOTOBKH BOTIPOCOB JICKTOPY, TAKHM 0Opa3oM, JICKIIHS MPOXOJUT IO THUITY BOMPOCHI-OTBETHI-
AUCKYCCHSI.

B xoe mpoBencHMs TEKIMOHHBIX 3aHATHH MPETyCMaTPUBACTCS UCTIOIB30BAHUE JICKTPOH-
HOTO JIEMOHCTPAIIMOHHOTO MaTepuaa.

JICKITMOHHBIN MaTepHall 3aKPeIuIsIeTCs B X0J1¢ JJA0OPATOPHBIX PadOT M MPAKTHUECKUX 3aHS-
THSX, Ha KOTOPBIX BBITIOJHSIOTCS TPYIITOBBIE WIIM MHIUBHIYJIbHBIC 3a/IaHUS 110 TIPOIICHHON TeMe.
[Tpu 3TOM YacTh JTAOOPATOPHBIX M MPAKTHUYECKUX 3aHATHU MPOBOJUTCS B MHTEPAKTHUBHOU (opMme ¢
WCIOJIb30BAHNEM CIICTYIOIIUX METOJIOB HHTEPAKTUBHOTO OOYICHUS:

— paboTa B KOMaHE, KOTOpasi MpeayCMaTPpUBAET COBMECTHYIO JIEATEILHOCTh CTY/ICH-
TOB B TPYIIIE O]l PyKOBOJACTBOM JIHECPa, HAPABIECHHYIO HA PEIIeHne oOIen 3a1a-
9H C JISJICHUEM OTBETCTBEHHOCTH W TIOJTHOMOYHIA,
— 1npobiieMHOe 00yueHue, KOTOpPOoe 3aKIII0YaeTcsl B CTUMYJIMPOBAHUU CTYIEHTOB K ca-
MOCTOATEIbHON «100bIYe» 3HAaHWUN, HEOOXOTUMBIX JJISl PEIICHUs KOHKPETHOU mpo-
OJIEMBI;
— KOHTEKCTHO€ 00ydeHHe, KOTOPOe IMO3BOJISIET YCBOUTh MaTepuaj IyTeM BbISBICHUS
CBsI3€M MeX Iy KOHKPETHBIM 3HaHUEM U €TO MPUMEHEHUEM.
JUis TUI0XO CHBIIANMX M HEMBIX CTYACHTOB TPEIroJliaraeTcsi HCIOJIb30BaHUE BHU3YaJbHO-
KHHECTETUYECKUX METOJ0B OOyUeHHs: BBHITOJIHEHHE TpadUuecKuX U MUChbMEHHBIX padoT 0e3 ycT-
HOTo OOBSICHEHHsI, HaOJII0/IeHUE, SKCIIEPUMEHT C Mocienyomel perucrtpauueid spinexus. [Ipearo-
Jaraercsl Takke MPUMEHSITh METOJbl padOThl CO CHEIUAIBHBIMU TEXHUYECKUMHU CpeICTBaMu 00Yy-
YEeHHsI ¢ WIIIOCTpalMel Mpe3eHTaluid 0 COOTBETCTBYIONIIECH MpopabaThiBaeMoi TeMe, IeMOHCTpa-
1Sl KUHO- U BUJICO(PUIIEMOB.
Bech marepuan npejcrasiieH B BU3yalbHOU Gopme Ha caiite. Tam ke mpejcTaBlieHbl TECTOBbIE 3a-
JIaHUs ¥ TIPEI0CTaBJICHa BO3MOXKHOCTh ITPOXOIKACHHS KOHTPOJILHOTO TecTupoBanus on-line.

CamocTtosarenbHas paboTa CTUMYIUPYET CTYACHTOB K CAMOCTOSITENIbHOM MpopaboTke TeM B
MIPOLIECCE BBITIOJHEHUSI KOHTPOJBHBIX 33/IaHUM, a TaK)Ke B MPOIecce MOArOTOBKU K KOMIBIOTEPHO-
MY TECTUPOBAHUIO U UTOTOBOM aTTECTAIIHUH.

6 YueOHO-MeTOAMYECKOE O00ecnieyeHne CAaMOCTOATEIbHOM PadoThI CTYAeHTOB
IIpumepHbIii epeveHb Ja00PaTOPHBIX PadoT:

HpOHOpHI/IOHaJ'ILHHﬁ HpeIIOXpaHI/ITCJ'IBHHﬁ KJIaIlaH HEeTIpAMOT'O JIeHCTBUSL.
Bo3HMKHOBEHUE OIMIMOOK U UX aHAIU3 B IpOINOPLIHUOHAJIBHOM YIIPABJICHU. U
HN3menenue HaIlpaBJICHUA U 9aCTOThI BpalllCHUSA THAPOMOTOPA INIOTCHIUOMCETPOM.
I/IzyquI/Ie pa6OTI>I MPOMOPHUOHAIIBHOTO paCipCACIUTEIIA C YCUITUTCIICM.

Paspa60TI<a MHOTI'OKaHAJIbHON CUCTEMBI YIIpaBJICHUA THAPOTTUIUHAPOM.
PGFYHI/IpOBaHI/IC CKOPOCTH € IOMOIIBIO PETYIIATOPA IOTOKA.

praBJIeHI/Ie TUAPOTUIIMHAPOM C IIOMOMIBIO KJIallaHa pa3HOCTU JaBJICHUI (KOMHCHC&-

NoookrwnPE



LUsl HaTPY3KH).
8. JocrtmwxkeHue 3a1aHHON KOOPMHATHI TOYKH MO3UIIHOHUPOBAHHMSL.
9. PerynupoBaHue 4aCTOTHI BPALICHUS THIPOIBUTATENS.

IIpuMepHBIii nepeYeHb NPAKTUYECKUX 3aHATHH:

N3ydenne mporpaMMbl CHMYJISIIIAA TUApaBindeckux cucreM FluidSIM-H;
N3ydeHne mporpaMMbl CAMYJISIIIAM ITHEBMaTHdeckux cucteM FluidSIM-P
Pacder cMmenienns sKops 30JI0OTHUKA B 3aBUCMMOCTH OT TI0J]aBa€MOTO CUTHAJIA
Br160p nmponopuroHaIbHBIX TPEJOXPAHUTEIBHBIX KIIAIIaHOB

PazpaboTka cucTeMbl yrpaBiieHUs THAPABIMYECKIM arperarom
MoiepHu3aIus CUCTEMBI YIIPABJICHUS THAPABIMYECKIM arperarom
PazpaboTka cucTeM ruIponprBOIa TEXHOJIOTHIECKOTO 000PYI0BaHUS
Hacrpoiika Ki1araHoB ruipaBIHdeCKUX CXEM

[Touck HeucnpaBHOCTEH B pabOTe rUAPABINUYECKON CUCTEMBbI

CoNo~WNE

HpnMeprle 3aJaHus JJI51 CAMOCTOATEIbHOM paﬁDTI)I:

3amanwne 1. [ljist 3a1aHHON TMarpaMMBbl «IIEpPEeMEIeHHsI-TIIar» pa3padoTaTh MTHEBMATUUECKYIO CHUJIO-
BYIO CXEMY MPUBO/Ia U THEBMATHYECKYIO CHCTEMY YIIpaBjieHUs. B mMHEBMOCXeMe HUCIoIh30BaTh
OJIOK MOJITOTOBKH BO3/yXa, Pa3JIMUYHbIE YPOBHU JaBJICHUI pabodeil cpejibl B CHIIOBOM YacTH U B CH-
cTeme ynpasieHus. [IpenycMoTpeTs CHIKEHHE IIyMa OT BbIXjiomna Bo3ayxa. Cucrema yrpaBieHus
JOJI’KHA UMETh JBa pexuma padboTsl: «{uxm» u « ABromar». CobpaTh MTHEBMOCXEMY B ITPOTrpaMMe
FluidSIM-P u uccnenoBats ee paboTy IpH 3alaHUH pa3IMYHBIX BO3MYyIIamuX pakropax. OTcie-
JUTH MOKa3aHHUsI MAaHOMETPOB, IepeMEIeHNE THEBMOLIMINHAPOB U U3MEHEHUE YKciia 000pOTOB
nHeBMoBHUrarens. CocTaBUTh OTYET O padoTe.

1 2 3 4 5 6 T7=1 1 2 3 4 5 6§ T=1
| ' I |
A Unnuugp A A LunuHap A
| A
| I | IIreEMOMOTO |
B ITresMoMoTOp B B s P |
| |
c ‘ Uununpgp C C Umunuuap C
1 2 3 4 5 6 7=1 1 2 3 4 5 6 7=1
I |
A Uwnuugp A A Unnungp A
I : .
B Fuapomotop B B Fnlnp.uuo[op B
C y Uunuugp C C Lllmuqu c
TNamnoyka D Namnoska D
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A Unnunap A A Uunungp A
' . L
B ruapomotop B B rnlnp.umopp B
np P
o4 / Uunusap C C ‘ Unnuuap C
Namnovka D Namnovka D
2 3 4 5 6 7=1 1 2 3 4 5 6 T7=1
A / Uunungp A ‘ A UunuHap A
|| . o
B rﬁ,qpoMoTop B B Fapomorop B
C \Tunuu.up c C Llunuunp c
Namnouka D Tlamnoura D
1 2 3 4 5 6 7=1 1 2 3 4 5 6 7=1
\ \
A / Unnuuap A A LUunuuap A
\| \ | — I L
B I'ﬁ,qpomoTop B B rvgnpéMDTop B
c / \Tunuu,qp [of C 4 TLMHMH,‘ELP [of
Namnouka D Namnoyka D
1 2 3 4 5 6 7=1 1 2 3 4 5 6 7=1
A Unnuuap A A Uunuugp A
I I
B rapomotop B B r“‘-U-POMOﬁOP B
Uunungp C |
C ; LUunungp C C y
Namno4ka D Namnouka D

3aganme 2. CorjacHo 3a/laHHOU AMarpamMMmebl epeMelieHns pa3paboTaTb CUCTEMbI yIpaBiaeHus: |
- UCIIOJIB3Y: peHCﬁHO-KOHTaKTHLIe CXCMBI, 2 - HCIIOJIb3YH (CI/IMYJ'IHT Op) KOHTPOJUJIEpAa B IIpOorpamMme
FluidSim-H.

B 3aganuu: A u C — rugpoiuinHapsel, B — rugpoMoTOp AJ1 BCEX BApUAHTOB.

HeueTtHrle BapHUaHTBI 10 92 OUIAHAP C ABYCTOPOHHETO HeﬁCTBHH BCPTUKAJIBHOI'O PACIIOJIOKCHHUA.
Harpy>1<eH 60J'H>IJ_II/IM BCCOM. Hpe)Iy'CMOTpeTL MO3UIMUOHUPOBAHUEC B TCUCHUC NJIUTCIIBHOTO BPEMEC-
HHU.

YeTHEIE BapHUaHTBI 10 10 OUIAHAP A ABYCTOPOHHCTO HeﬁCTBHH BCPTUKAJIBHOI'O PACIIOJIOKCHHUA.
Hpe,Z[YCMOTpeTB OJIMHAKOBYIO U 6BICpr10 CKOPOCTb NCPEMCIUICHHUS KaK ITPU BBIABHUIKCHUHN, TaK U
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IIPU BTSITUBAHUU.
11 - 16 BapuaHTbI NPEIYCMOTPETH BO3MOKHOCTD TUCTAHIIMOHHOTO yIpaBieHus ycuiusamu B ['1] u
MOMEHTOM B TMJIPOMOTOPE B MOCJIEIHEN TPETU BPEMEHU LIUKIIA.

Jlnist Bcex BapuaHTOB 00ECTIEYHTh TUIABHBIM Pa3rOH T'HIPOMOTOPA U €ro IJIaBHOE TOPMOKEHHE, a
TaKXe MPeyCMOTPETh PeKUMBI paboTel «Komannaay, «L{ukim», « ABToMaT.
[IpenycMoTpeTs BO3MOXKHOCTB 3()(EKTHBHOTO UCTIOIB30BAHMUS SHEPTUH HACOCOB. JloOUTHCS, MO

BO3MOKHOCTH, MakcumaibHOro KII/I runpocucreMst.
Bapuantsl quarpamm «llepemermenue-mary

7
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7 OHeHO'leIe cpeacrea AJisi MIpOBEACHUA HpOMe)RYTO‘IHOﬁ aTTeCTalumn

a) HﬂaHpreMble PE3yJdbTaThbl Oﬁy‘leﬂlflﬂ H OICHOYHBIC CPEACTBA NJIS IPOBCACHUSA HpOMe)KyTO‘lHOﬁ aTreCranum:

CrpyKTypHBII
JJIEMEHT
KOMITETEHIINH

[Inanupyembie pe3ylbTaThl 00YICHHS

OneHouHbIE CpeICTBA

IIK-16 - roTOBHOCTHIO BBINOJIHATH IKCIMIEPUMEHTAJTBHBIC

CTABJIATH M 3aIMIIATD 0TYECTDI

u ﬂaﬁopaToprle HCCJIEN0BAHUSA, HHTECPIIPETUPOBATL NMOJYYECHHBIC Pe3yJ/ibTaThbl, CO-

3HaTh

ONIpCACIICHH A, ITIOHATHUS, IIPpaBHUJIa U
MMPOUECCHI IO JUCHUIIJIMHE HAa
YpOBHE OCBOCHUS MaTepurania,
MIPEJICTABICHHOTO Ha ayAUTOPHBIX
3aHATUAX C JOIIOJIHUTECIIBHBIM HUC-
MOJIb30BaHHEM OCHOBHOM M JOTIOJI-
HUTEIFHOU JINTEPATYPHI, a TAKKE
MTyTEM HCITOJIb30BAaHHUS BO3MOXKHO-
cTeit nH)OPMAITMOHHOM CpeIbI

HepellEHb meopemu4eCcKux 60npocoeé K zauemy.

1.

2.
3.
4

o O

DKcrtyatanus TpornopuuoHaTIbHON TEXHUKH.
Pa6oune xunkoctu (PXK) cucrem ruaponpuBoaa U uX CBONCTBA.
Haznauenwue, ¢pynkiuu u Texanueckue tpedoBanms kK PIK.
OcHoBHbIE xapakTepucTuku PXK: BA3KOCTh, CKUMAEMOCTh, TEMIIEPATYPHOE pacIIupe-
HUeE.
KaBuranus — npudrHbl BO3HUKHOBEHUS, BIMSHNE Ha pabOTy rUApOAannapaToB
CocraBiieHHE NPUHLIMITHAIBHBIX TUAPABINYECKUX CXEM M CXEM aBTOMATHYECKOTO
YIPABJICHUS.
Knaccuduxarus ruiponpuBoioB.
JlocTOMHCTBA M HEIOCTATKU TUAPOIIPUBOIA.
Ycnouble rpaduueckre 0003HaYEHUS JIEMEHTOB THIPO U THEBMO3JIEMEHTOB.
. CTpyKTypa ruiponpuBo/ia.
. CxeMbl ¢ 00BEMHBIM PETYIUPOBAHUEM CKOPOCTH KUIKOCTH.
. CxeMbI ¢ 00BEMHBIM PETYITUPOBAHUEM CKOPOCTH KUIKOCTH.
. Hacocsl ruiponipuBo10B, ycioBHBIE 0003HaYeHUS. THITBI
. 'unponBurarenu, ycnoBHble 0003HAYCHHUS.
. 'uppounnuHapsl, YCIOBHBIE 0003HAUCHUSI.
. Pacuer 0CHOBHBIX apamMeTpOB rUAPOLUIUHAPA.
. 'mapopacnpenenureny, ycioBHbIe 0003HAYCHMS.
. 3amopHbIe KJIamnaHbl, YCIOBHbIE 0003HAYCHMUSI.
. Knanans! naBnenus, ycioBHbIe 0003HAYECHHUS.
. IlpenoxpanurenbHble KianaHbl, yCIOBHbIE 0003HAYCHMUS.
. IToTounble Ki1anaxel, yCIOBHbIE 0003HAYECHHUS.
. Jlpoccenu, ycioBHbIE 0003HAYECHHUSI.
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Inanupyembie pe3ylbTaThl 00YICHHS

OneHouHbIE CpeICTBA

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.
35.
36.
37.
38.
39.

40.
41.
42.
43.
44,

45.

46.
47.
48.
49,

['unpoakkymynsaTopsl, yciaoBHbIE 0003HAUEHMUSI.

QUIBTPHI, yCIOBHBIE 0003HAYCHHS.

[Ipubopsl KOHTPOJIA THAPONIPUBOJIA. Y CIIOBHBIE 0003HAUEHUS.

['unpaBnuueckas cxema npuMeHeHUs! U HepeHIIMaTBbHOTO THAPOLMINH JIpa.
I'mapornpuBoA 3aKpBITON TMAPOCUCTEMBI, OCHOBHOM KOHTYD.

I'maponpuBOA OTKPBITON THAPOCUCTEMBI.

Jlornueckue 31€MEHTHI.

Peanu3zanus nornueckux pyHKINM B THAPO- U THEBMOCHCTEMAX.

[TocTpoenue cuctem ynpaBieHUs] KOMOMHAIIMOHHOTO THUTIA.

MeTo/1bl TOCTPOEHHE MHOTOTAKTHBIX CUCTEM YIIPaBJICHHUS.

CraTudeckre XapaKTepUCTHUKU HCIOJHUTEIBHBIX MEXaHHU3MOB IOCTYHNATeIbHOTO U
BpalaTeIbHOTO IEUCTBUS: (MEXaHUUYECKast, CKOPOCTHAs).

HcnonHuTenbHbIE MEXaHU3MbI ¢ 00bEMHBIM PETryIHPOBAaHUEM CKOPOCTH.
HcrionHUTENbHBIE MEXaHU3MBI C APOCCEIbHBIM PETYIUPOBAHUEM.
[IponoprimonanbpHbIe Ki1anmanbl, [IpuHIUTIEI paOOTHI.

KomMneHcanus Harpy3ku ¢ IOMOIIbIO KJIAIIAHOB IMOCTOSIHHOM pa3HOCTU JABJICHUM.
DJIIEKTPOHUKA YIPABJICHUS JI IPONOPLUOHAIBHBIX KIalaHOB.

Kpurepuu i onpeaeneHus napaMeTpoB yIIpaBiIeHUs ¢ TOMOILIBIO MPONOPLHUOHATb-
HBIX KJIAIIaHOB.

CepBoxianansl. [IpuHiuns! paboThl.

ArnnapaTHasi TEXHHUKA.

Kontyp perynupoBanus.

Biusinue nuHaMHYECKUX CBOMCTB CEPBOKIIANIAHA HA KOHTYP PEryJIUpPOBaHUSI.
@uibpTpanys Ha THIPaBIMYECKUX YCTAHOBKAX C CEPBOKJIANaHAMU U IPOMOPLMOHAI b-
HBIMU KJIallaHAMHU.

[Ipumepsbl BBINOJHEHHBIX YCTAHOBOK C UCIIOJIB30BAaHUEM IIPONOPLMOHAIBHBIX Kilala-
HOB.

[Ipumepsb! BBITIOJIHEHHBIX YCTAHOBOK C MCIOJIb30BAaHUEM CEPBOKJIANIAHOB.

NHAyKTUBHBIN TaTUYHK MTOJIOKECHUS.

DNEKTPOMAarHUTHI C PErYIUPYEMBIM XO10M IOJIOKEHUS CEPACUHUKA.
PerynupoBaHue ycunus 2J1€KTpOMarHuTa, HOCpeACTBOM U3MEHEHHS TOKa.
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CrpyKTypHBII

JJIEMEHT [1nanupyemsble pe3ynbTaThl 00y4eHUsI OneHouHbIE CpeICTBA
KOMIIETEHIINH
50. BriusiHue u3MeHeHne TeMIIepaTypsl U BI3KOCTH Maciia Ha XapaKTePUCTUKU TPOTIOP-
LMOHAIBHOU T'MPABIIMKHU.
YmMmers pa3pabaTbeiBaTh NPUHLIUIUAIBHBIE

THJIPO- W TTHEBMOCXEMBI C HCIOJb-
30BaHUEM NPONOPLHOHAIBHOMN TEX-
HUKH, OTPEACIATh TapaMeTpsl |
XapaKTePUCTUKH  AJIEKTPOITHEBMa-
THYECKUX H DJIEKTPOTHIpaBIIHUC-
CKHX arlaparos;

KOPPEKTHO BBIpaXKaTh M apryMeH-
TUPOBAHHO OOOCHOBBIBATH COCTOSI-
HUE MPOMOPLUOHAIBHOTO U CIIEIs-
IIETr0 TUPOITHEBMONPUBO/IA.
CaMOCTOSITENIBHO MpUOOpeTaTh J0-
MIOJIHUTEIbHBIC 3HAHUS U YMEHHUS;
apryMEHTUPOBAaHO  OOOCHOBBIBATH
MOJIOKEHUSI TPEeIMETHON 00JacTu
3HAHUA

MIPUMEHSTHh MPaBOBbIE M HOPMATHB-
HbIe aKThl B cepe 0e30macHOCTH,
OTHOCSIIIINXCS K BUIAY U OOBEKTY
npodeccuoHabHOM IS TEIbHOCTH

Ilpumepnuie 3a0auu K 3auemy

AD Al
' '

(0] =

r_g1
Z R
A B+ E
c+
w ol
P |T A
l_ L
+24v
=
D e
w
=
e 2 3 4 7 14
o - -
2 3
2
3 3 e K ] K3
7 2 1

Al Al

Ki Ko KZ i
o A2
i

KT

K3 ﬂca il c@ 4 KE \ K

o

na

[

|

B R
I S

3aodanue. IlocTpoiite fuarpaMMy «nepeMenieHue-1mary 1jis 3aJaHHOW CUCTEMBI yIIpaB-
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CrpyKTypHBII

JJIEMEHT [1nanupyemsble pe3ynbTaThl 00y4eHUsI OneHouHbIE CpeICTBA
KOMIIETEHIINH
JeHUs TUAPOnprUBoAOM (1 TuaAPOMOTOpP U 3 THAPOLMIINHIPA)
Brnaners — Ipo(eCCHOHATBHBIM SI3bIKOM mpenmMet- | lepeyeHb TeM [Uisi KypCOBOro npoeKTa:

HO¥ 00J1aCTH 3HAHUS,

HaBBIKaMHM HaJIaAKHW H HElCTpOﬁKH TUJa-
PAaBIMYCCKHUX U MMHEBMATUUYCCKUX CXEM
C HGO6XOHI/IMBIMI/I TEXHHUYECCKUMU Xa-
PAKTCPpUCTUKAMHU, TECOPETHUYCCKUMU U
OKCIICPUMCHTAJIIBHBIMH MECTOJaMHU HC-
CJICAOBaHHA IapaMCTpPOB THAPOITHEB-
MOIIPUBOA0OB I'OPHBIX MAIlWH

OCHOBHBIMH METOJAMM pEIICHUs 3ajay
B 00JIaCTH MPOEKTUPOBAHUS TUIPOIPU-
BOJIOB TEXHOJIOTMYECKUX MAIlIWH;

crocobaMH COBEPILIEHCTBOBaHUS MPO-
(heccroHaTbHBIX 3HAHUW U YMEHHUH TY-
TEM HCIOJIb30BaHUSA BO3MOXKHOCTEH
MH(OPMALIMOHHOU CpEeJIbl;

crocob0aMu OLIEHWBaHUS 3HAYUMOCTH H
MPAKTUYECKOW MPUTOTHOCTH TOITYyYeH-
HBIX PE3yJIbTaTOB

el NS

13.
14.

15.
16.

17.

[TpoexTupoBanue MPOMOPIUOHATIBHOTO THAPOTIPUBOIA IIIEKOBON JPOOMIIKY;
[TpoexTupoBanue MPOMOPIHMOHATIBEHOTO THAPOTIPUBOAa KOHYCHOM APOOUIIKH;
[IpoextupoBanue ruaponpusoaa nosopora I[1/IM;

[IpoexTupoBanue MPOMOPIHUOHATIBHOTO THAPOTIPUBO/IA MTPOIOIBHOTO TIepeMelIie-
HUSI CTPOTAJILHOTO CTaHKa,

Pa3zpaboTka rugponpuBoa ¢ IPOCCETbHBIM PETYIUPOBAHIEM CKOPOCTH MEXaHMU3-
Ma MoJjauu cToja Gpe3epHoro CTaHKa;

[IpoexTupoBanme THAPOTPUBO/IA TIIOCKONLIN()OBATTLHOTO CTAaHKA
[IpoekTupoBaHue THIPOTIPUBOIA KPYTIOMIIN()OBATLHOTO CTAHKA;

PazpaboTka ruapaBiIrdecKkoro MpuBOI ONPOKUIABIBAHKS KOBIIA IKCKaBATOPA;
PazpaboTka rugponpuBoa ajs mogadnd OypoBOTO CTaHKA;

. Pa3paboTka ruponpuBoia CUI0BOI rOJIOBKU arperaTHOTO CTaHKa;
. Pa3paboTka rupocrcTeMbl HABECHOTO 000pyI0BaHUS TPAKTOPA.
. [IpoekTrpoBaHKe BHIHECEHHOTO THJIPABIMYECKOTO MEXaHMU3Ma MepeMEICHUs

yroJIbHOTO KOMOaiiHa;

Pa3paboTtka ruaponpruBoaa MEXaHU3UPOBAHHOM KpeIu.

[IpoexTupoBanue 6e3 peayKTOPHOTO TUAPABIUYECKOTO MIPUBOA CKPEOKOBOTO
KOHBENEPA;

[IpoexTupoBaHue ruIpaBINYECKOrO MPUBOAA JIEHTOUHOI'O KOHBEHEPA;
[IpoexTrpoBaHe rUAPABINYECKOTO MIPUBOJIA TATOOM MPEeIOXPAaHUTEIBHOM Jebe-
KH;

[IpoexTrpoBanne ruAPONprUBOaAa OYPOBO YCTAaHOBKH.
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Inanupyembie pe3ylbTaThl 00YICHHS

OneHouHbIE CpeICTBA

A B C D

= = = &)
A B C D E

Vemme, H | 1500 | 2000 | 3000 | 5000 | 4000

Xom, w | 006 |04 |03 |04 |03

16

| P

[Ipumep 3ananus:
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Y4ebHo-MeToAnYecKoe 00eceueHne CaMOCTOSTEIbHON pabOThI CTYICHTOB:

1. Touwmnkuu B.B., ®unatoB A.M. b. 3anopoxusiii B./l., IBanoB C.A., Kosbra A.Jl.,
Barun B.C. OcHoBbl ®YHKIMOHUPOBAHUS THIPABINYECKUX CUCTEM METaJulypruye-
ckoro obopynoBanus. JlabopaTOpHBIA MPAKTHKYM 1O THAPONPUBOAY U THIPOABTO-
MaTHKke: yaeoHoe nmocobue. Marauroropek: [OY BITIO «MI'TVY», 2009.

2. Barunm B.C., I'ypoB M.IO. UccnenoBanue KOHCTPYKIIUH, IPUHIIAIIA ICHCTBUS, pabo-
TBI U TEXHUYECKOH SKCIUTyaTalluy TUAPOJMHAMUYECKUX My(PT: Meroa. yka3 .k yal.
pab. o aucruruinHe «I UapOMHEBMOAIIEKTPOTIPUBOI» I CTyneHTOB crerl. 150402.
Maruuroropck: MI'TY, 2002. 17

3. A.H.Makapos, E.IO. Manko, Tounnkua B.B., ®unaroB A.M.u ap. [logbemHo-
TPAHCIIOPTHBIE, CTPOUTEIbHBIE, JOPOXKHBIE MallMHBI U oOopynoBanue. Yactp 1:
VYueonoe nocodue /Ilox pen. A.H.Makaposa. Marautoropck: 'OY BITO «MI'TVY»,
2006.

4. Barun B.C. VccnenoBanue KOHCTPYKIMH, IPUHIIUIA JEHCTBUS, U paOOTHI
MIpeI0XPaHUTENbHBIX KIamaHoB: MeTo/. yka3 .k J1a0. pad. Mo JUCIUIUINHE
«'uIpOTTHEBMOBNIEKTPONTPUBOI» AJIsl CTyIeHTOB crien. 150402, Marautoropcek:
Pykomucs, 2007. 30 c.

5. Barun B.C. UccnenoBanne KOHCTPYKIMH, IPUHIIUIA JEHCTBUS, U PaOOTHI
HAaIMOPHBIX 30JI0THUKOB: MeToI. yka3 .k J1a0. pald. mo JUCIUTIIINHE
«"'uIpONTHEBMORNIEKTPONTPUBOI» AJIsl CTyIeHTOB cien. 150402, Marautoropcek:
Pykomucs, 2007. 12 c.

AynuTopHas caMOCTOsTeIbHasi padoTa CTYAEHTOB Ha JabOPAaTOPHBIX 3aHATHIX OCYIIECTB-
JIsieTCs O/ KOHTPOJIEM TIpernoaBaTelis B BUE PELIECHUS 3a/1a4 U BBIIOJIHEHUS YIPa)KHEHUH, KOTO-
pBI€ OTpesenseT mpenojaBaTenb sl CTyJeHTa. BHeaymuTopHas camocTosATeIbHas paboTa CTyAeH-
TOB OCYIIIECTBIISIETCS B BUJI€ MPOPAOOTKU MaTepHasa JIEKIIMOHHBIX U J1a00paTOPHBIX 3aHITHI U BbI-
MOJIHEHUSI KypCOBOTO MPOEKTa ¢ KOHCYIbTAIUSIMU MPENo1aBaTesl.

0) Ilopsiiok MpoBeaeHUS MPOMEKYTOUHON ATTECTAIIUN, IOKA3ATEJIM U KPUTEPHUH Olle-
HHUBaHUS:

[IpomexyTrouHas artectauus no aucuuiuinHe «lIponopuuonanbHas rupoaBTOMaTHKA TeX-
HOJIOTMYECKUX MAIIMH» BKJIIOYAaeT TEOPETUYECKHUE BOIPOCHI, MO3BOJIAIOIINE OLEHUTh YPOBEHBb
YCBOCHHMSI OOYUYaAIOUIMMUCS 3HAHHM, U MPAKTHUYECKUE 3aJaHUs, BBISBIAIONINE CTENEHb cHopMHUpO-
BAHHOCTH YMEHHI U BIIaJICHUN, IPOBOAUTCS B hopMe 3aueTa U 3allUThl KypCOBOT'O IPOEKTA.

3aueT Mo JaHHOM MUCIUIUIMHE MPOBOJUTCS B YCTHOU (dopMme, BKIOYaeT 1 TeopeThyecKuit
BOIPOC ¥ OJJHO MPAKTHUECKOE 3aJaHHUE.

Ilokazamenu u Kpumepuu ouernueéanus zauema:
— «3auTeHo» CTaBHUTCA, €CIIN 06yt1a10u11/1171c;1 MOKAa3bIBaeT CJIa0bIN YPOBCHb 3HaHWH OCHOBHBIX

MOHATUH W ONpPENCIICHHUH, YMCHUN MPUMEHSTh COBPEMEHHbBIE 00pa30BaTEIbHBIC TEXHOJIOTHHU, U C-
M0JIb30BaTh HOBBIC 3HAHUS U YMCHHS, KOPPEKTHO BBIPaXKaTh U apryMEHTUPOBAHHO 0OOCHOBBIBAThH
MOJIOKEHUSI TIPEIMETHON OONIaCTH 3HAHUS UM BJIAJICHUS MPOPECCHOHATBHBIM S3BIKOM MPEAMETHOM
001acTH 3HAHUS.

Kypcosoit npoexm
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Lenp paGoThl - 3aKpernyieHne U yriryOJaeHne 3HaHUH M0 TUCIUILIMHE, (JOPMUPOBAHUE Y CTY-
JIEHTOB MPAKTUYECKUX HABBIKOB IIPOEKTUPOBAHUS 3JIEKTPOITHEBMATHUECKUX U 3JIEKTPOTUpaBInYe-
CKUX CXEM IPUBOJIOB.

OOBEKT MPOEKTUPOBAHMSI — TEXHOJIOTHYECKOe 00OpYyIOBaHWE TOPHBIX MHpeArnpusTuid. B
IIPOEKTUPYEMBIX ITPUBOJAX MPEAYCMATPUBAIOT IPUMEHEHUE HauboJIee pacpOCTPaHEHHbBIX IHIPO U
ITHEBMOANapaToB, MPONOPLHUOHAIBHON TEXHUKU U CEPBOKJIANIAHOB.

[IpoekT siBisieTcs caMOCTOSATENbHON paboTol cTyaeHTOB. Mcxoas U3 3Toro 3aaHus U Io-
COOMSI, COCTABIISIFOTCS TAKUM 00pa3oM, YTO KOIMPOBAHUE MCKITIOYAETCSI.

B oTnenbHBIX 3a1aHUSAX CTaBAT BOIPOCHl HAYYHO - UCCIIEI0BATENbCKONW pabOThI B BUJIE pe-
QJIbHBIX IIPOEKTOB MCHBITATENbHBIX U JAPYTrUX MAIIUH, Y3JI0B HOBOM TEXHUKH, COTIOCTABJICHUS pas3-
HBIX KOHCTPYKTHBHBIX BapUaHTOB.

[1o BO3MOKHOCTH IPUMEHSETCS PEATILHOE IPOEKTUPOBAHHUE.

[Ipu BBINOJHEHUH KYypCOBOI pabOTHI MCIIONB3YETCSl BBIYMCINTENbHAS TEXHUKA U CIEIYIO-
iee nporpaMMHoOe oOecrieueHue:

Pacuetsl nmpoBonsiTcs B nporpammuoM nakere MathCAD, a Takke UCIONB3YIOTCS pacueT-
Hble Moy iporpamm FluidSim, ElektonicWorkBench, Matlab, Komnac u ap.

I'padmueckue paboTel BbIMONHAIOTCA B Tpaduueckux mnakerax: Kommac, INVENTOR,
WinMachine.

Pa3pabarbiBaercs cienyromias JOKyMEHTaIHs:

I'pagpuueckas wacmo: 3 - rucma popmama A2.

1. OOGmwuii BUI MOJEPHU3UPYEMOTO 000PYIOBAHUS;
2. TpuHnDMNUaneHas TUApAaBINYEcKas (ITHEBMATHUECKAs) CXeMa MPUBOJIA MAIITHHEI.
3. TpuHDMNUMaNEHas cXeMa yrpaBlIeHHS.
Criennukanus 1 BEIOMOCTb KypCOBOTO MPOEKTA.

TUTynBHBIN JTUCT;

3amanue;

Pedepar;

Conepxanue;

Beenenue;

Pazgen 1 (onucanne 0ObEeKTa, TEXHUUYECKAS XapaKTEPUCTUKA, IOCTAHOBKA 3a/1a4H);

. Pazgen 2 (pa3paboTka MpUHIMMHATHHOW THAPABINYECKOW WM ITHEBMATHYECKOU
CXEMbI IPUBOJIa MAIIKHBI, CXEMbI paboyero 060pyA0BaHUs; OUCaHHE PAOOTHI, paCUETHbIE CXEMBI,
OJIOK-CXEMbI, CBOJHBIC TAOMUIIBL, TpaUKU MO pe3ysbTaTaM PacueToB U ONpEeAETICHUIO YCUIIUH, OC-
HOBHBIX IapaMETPOB);

o Paznen 3 (pa3paboTka NPUHIMIHAIBLHOM CXEMY YIpPaBJIEHUs MPUBOJOM B aBTOMa-
TUYECKOM, PyYHOM U HACTPOCUHOM pPEXUMaX, CTPYKTYpHasi MOJIEIb, XapaKTePU3YIOIIast PUHIUIIBI
paboThl pa3zpabaThiBa€MOl CHCTEMBI yIIpaBJIeHUs, aHAIU3 ee paboThl), Pa3paboTanHble TPUHLIUIIN-
anbHbIe cXeMbl cuMysupyroTcs Ha [1K B makere mporpammsl FluidSim;

° 3aKiIoueHuE;
. bubnuorpadudeckuit cmcox;
. [Ipunoxenus (TUCTHUHTU pa3pabOTaHHBIX Ui pacdera MporpaMm, BEJOMOCTh Kyp-

COBO¥ paboTHI, crienupuKaIun).

I'pagpux evinonnenun Kypcoeozo npoexma
Briaua Tembl KypcoBoit paboThl - 2 Heenst / ceMecTpa.
Cpoxk caum - 18 Henens 7 cemectpa.

OTallbl BHIITOJHCHUS KypCOBOT'O ITPOCKTA.
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1. | 1 pasnmen 3-4 Henenu

2. | 2 pazmen 5-8 Henenn

3. | 3 pazmen 9-13 nenenu
4. | Odopmiuenne pabOThI 14-16 nenenu
5. | Bammra paboTsl 17-18 nenenu

Ilokazamenu u Kpumepuu oyeHUBAHUA KYPCOBO20 RPOEKMA:

— Ha OLEHKY «OTIMYHO» (5 OaysioB) — paboTa BHINOJIHEHA B COOTBETCTBUU C 33JaHUEM, O00Y-
I-LElIOHH/II\/JICﬂ MMOKa3bIBACT BEICOKHUH YPOBCHB 3HaHUH HE TOJILKO Ha YPOBHEC BOCIIPOU3BCACHUA U 061)-
SICHCHU I/IH(l)OpMaI_II/II/I, HO Y UHTCJJICKTYAJIbHBIC HABBIKW PCIICHUA HpO6JI€M H 3a1a4, HaXOXJACHUA
YHHUKAJIbHBIX OTBECTOB K HpO6H€MaM, OILICHKHU M BBIHCCCHUSA KPUTUYCCKUX CY)KIIGHHi/JI;

— Ha OIICHKY «XO0poIo» (4 6aiia) — paboTa BHIIIOJIHEHA B COOTBETCTBHH C 33/IaHUEM, 00 y4a-
IOLIUICS TIOKa3bIBAE€T 3HAHUS HE TOJIBKO HAa YPOBHE BOCIIPOU3BEACHUA U O0BSICHEHUS HH(POPMalny,
HO 1 MHTCJIJICKTYAJIbHBIC HABBIKU PCIICHUA HpO6J'IeM " 3a7la4, HaXOXKJACHUA YHUKAJIbHBIX OTBCTOB K
npooeMam;

— Ha OIIEHKY «YyJIOBJIETBOPUTEIHHOY (3 Oaiia) — paboTa BBINOJIHEHA B COOTBETCTBHH C 3a/a-
HUEeM, 00yJaroIuiics MoKa3bIBaeT 3HaHUS Ha YPOBHE BOCIPOU3BEACHUS U 00bsICHEHUS HHPOpMa-
MK, THTCJUJICKTYAJIbHBIC HABBIKHW PCHICHUA IMPOCTHIX 3aaa4,

— Ha OIICHKY «HEYJIOBJIETBOPHUTENHHOY (2 Oaia) — 3aJaHre TPero1aBaTessl BHIIIOJHEHO Ya-
CTHYHO, B TIPOIIECCE 3aITUTHI pabOTHI 00YJAIOIIUIACS JTOTMYCKAET CYIIECTBEHHBIC OMTUOKH, HE MOKET
IMOKa3aTb MHTCIIJICKTYAJIbHbBIC HABBIKU PCIICHUA MOCTaBJICHHOM 3ada4yu.

— Ha OIICHKY «HEYJIOBJIETBOPUTENHHOY (1 OaynT) — 3a1aHme Mpero1aBaTelis BBIOTHEHO Ya-
CTHUYHO, O6y‘—IﬁIOHIPII>iC§I HE MOXKCET BOCITPOU3BECTU U O0OBSICHUTD COACPKAaHNUE, HE MOXKET IMMOKAa3aTh
HUHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA MOCTaBJICHHOMN 3a1a4u.

Hns crynentoB ¢ OB3 onieHOYHBIE CpecTBa ISl TPOBECHUS TPOMEKYTOUYHON aTTeCTAlluU
npeacrapisitorcs Ha caiite MI'TY B BUie KOMIIBIOTEPHBIX TECTOBBIX 3aJJaHUM MO KaX 0 n3ydae-
Mot TeMe. [IpaBuiIbHO OTBETHB HA MATH U 00JIEE U3 IECATH BOIPOCOB IO COOTBETCTBYIOIIEMY Te-
CTy—CTYJICHT MOJy4YaeT 3a4eT M0 JaHHOU TeMe.

Jlst mosryueHust o0miero 3aueTa U OTIUYHOM o1leHKH cTyaeH ¢ OB3 nomkeHn uMeTh 3a4deT 1o
BCEM pacCMaTPUBACMbIM TEMaM.

Jlnst mosmyueHust OueHkH «Xopoioy, cTyneHT ¢ OB3 noimkeH nonyuuts 3a4eT Ha 75% pac-
CMaTpPUBAEMBIX TEM.

JI1st moydeHus OIEHKH «Y TOBJIETBOPUTEIBHO, CTyIeHT ¢ OB3 nomkeH noiny4yuTh 3a4eT Ha
50% paccMaTpuBaEeMbIX TEM.

8. YueOHo-MeTOAMYeCKOe U HHPOPMAIIMOHHOE o0ecieYeHne THCHUILTMHBI (MOXYJIs)
IIponopinuoHaIbLHAS THIPOABTOMATHKA TEXHOJOTHYECKNX MAIIIHH

a) OcHOBHas nuTEparypa:

1. Cxuprnamze A.I'. 'mapaBiuka B mamuHoctpoenuu: B 2 4. THT, 2010.

2. Touunkun B.B., ®unatoB A.M. b. 3anopoxusiii B.JI., IBanoB C.A., Kosbra A.Jl., Barun
B.C. OcHoBbl OYHKIIMOHUPOBAHUS THIPABIMYECKUX CHCTEM METAJLTYpPrUu4eckoro 060pymo-
BaHUA. Y4eOHOe TMocoOMe JUIICTYACHTOB oOydarolmuxcs Mo crenuanbHocTu  «Me-
TaJUTypruuecKre MamuHbl U o0opynoBaHue». Maruuroropek: M3n-sBo Marautoropcek. [oc.
TeXH.yH-Ta, 2011. — 197 ¢

6) lononHuTeNbHAS IUTEpaATypa:

1. Hazemuesr A.C. 'mapaBnuyeckue u nHeBMaTHueckue cucrtemsl. Yacts 1. [TneBMaTnyeckue
MIPUBOJBI U CPEJCTBA aBTOMATH3aIMU. Y4yeOHoe nocodue.: M., DOPYM, 2004 —240c.
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10.

11.
12.

13.

14.

15.

16.

Hazemues A.C. IIlneBMaTHueckue M IMIpaBiIMuecKHue NpUBOJbI U cucteMbl. Yacts 2. ['ua-
paBiuyeckue MpHUBOJABI M cucTeMbl. OcHOBbI. YyeOnoe mnocobue /A.C. Hazemues,
J.E.Pei0anpucnko.. — M. , ®OPYM, 2007 —304c.

I'mpponpusoa. OcHoBbl U koMnoHeHThl. M3nanue 2. U3narens bom Pekcpor AI' Cepsuc
Atomaruzanus. dunaktuka64711r. Opbax, ['epmanus, 2003.

®unaroB A.M., Touumnkun B.B. IIHeBMONpUBOI ¥ NHEBMOABTOMAaTHKA IOJIbEMHO-
TPAHCIIOPTHBIX, CTPOUTENBHBIX M JIOPOXKHBIX MAIIMH. Y4ebd. mocobue. MarHuTOropck:
IOy BIIO «MI'TY», 2006. 186 c. (monymerno YMO 1o oOpa3oBaHHiO B 00JIACTH TpaHC-
MOPTHBIX MAIIIMH U TPAHCTIOPTHO-TEXHOJIOTMYECKUX KOMILJIEKCOB B KaUe€CTBE y4eOHOTO I0-
coOus JUIsl CTYJCHTOB BBICHIMX YYEOHBIX 3aBEJCHUH, 0OyJaromMXCs MO CHEIHATLHOCTH
«ITorbeMHO-TPAHCTIOPTHBIE, CTPOUTEIBHBIE, TOPOKHBIE MAIIMHBI U 000PYI0BAHUEY ).

Touunkun B.B., ®unaroB A.M. b. 3agopoxnsiit B.Jl., UBanoB C.A., Kosera A.Jl., Barun
B.C. OcuoBbl OyHKIIMOHUPOBAHUS THAPABINYECKUX CUCTEM METAJUTYPTHYECKOT0 000pya0-

BaHud. JIaDopaTopHBIM MPaKTUKYM IO TUJIPOINPHUBOJLY U TMIPOABTOMATHKE: ydeOHOE MOCOo-
6ue. Marauroropck: 'OY BIIO «MI'TV», 2009.

backos C.H., IBanos C.A., Tounnkun B.B., ®unatos A.M. ['uaponpusoa Metamtyprude-
CKuX MamuH. Yueb. nocodue. Maruutoropck: 'OY BIIO «MI'TVY», 2006. 169 c. (nomy-
meHo YMO no o6pa3oBaHHiO B 00JIaCTH METAJUTYPTUH B Ka4eCTBE Y4€OHOTO MOCOOUS IS
CTYICHTOB BBICHIMX Y4€OHBIX 3aBEJCHHI, 00ydaromuxcs 1no crnenuaibHocTH «MeTtamtyp-
TUYECKHE MAITUHBI K 000PYIOBAHHEY ).

backos C.H., IBanoB C.A., Tounnkun B.B., ®unatoB A.M. OCHOBBI TUAPABIUKHA U TH/I-
paBiIuyeckoro oo6opymoBanus. Yueb. mocodome. Marnutoropck: ['OY BIIO «MI'TVYy,
2007. 212 c. (momymeno YMO mo oOpa3oBaHHIO B 00JaCTH METaUTypTHUM B Ka4yeCTBE
y4eOHOTO MOCOOUS ISl CTY/IEHTOB BBICIIUX YYE€OHBIX 3aBEICHHM, OOyJarOIMMXCS MO CIie-
UATBHOCTH «MeTauTypruiaecKiue MalluHbl 1 000pyIOBaHHEY ).

bornan H B. 'mapontHeBMOaBTOMATHKA U THAPOTIPUBOI MOOMIIHHBIX MAIITHH.
[THeBMaTHyeckue u ruapaBiIndeckue cucremsl. — Munck: M3n-so benapyce, 2002. — 192 c.

backos C.H., UBanoB C.A., Tounnkun B.B., ®unaro A.M. ['uaponpuBoa MeTaJuryprude-
CKHX MamuH: Y4yebHoe nmocooue — Marauroropck: MI'TY um. I'.'1.Hocoga, 2006, - 169c.

ATnac KOHCTpYKIMH ruapoMamuH u ruaponepenad./ B.M.bum-ban, M.I' Ka6akos, C.II.
Crecun. —-M.: Uuda-M, 2004. -135c.

INoitno ML.E. [IpoekTtupoBanue 00beMHBIX THAPONIPUBOAOB. —M.: MamunocTtpoenue, 2009.
HNodde A.M., Mazyp U.A. 'uapaBandeckoe, MHEBMAaTUYECKOE U CMAa304HOE 000pyIOBaHHE
METaJUTypruueckux 1exoB. -M.: Mertamnypruznat, 2009. -960c.

Cxuptnanze A.I'. 'mapasnuka B mamuHoctpoeHuu: B 2 4. THT, 2010.

AnexceeB ['.B. BupTyanbHblii 1ab0opaTOpHBIN MPAKTUKYM O Kypey «MexaHuKa KUIKOCTH
u razay. — CI16.: TMOPJI, 2007. -152c.

CeemnukoB B.K., YcoB A.A. Cranounsle ruzaponpusonbsl. CrnpaBouHuk. --M.: MamuHo-
crpoenue, -2008.-6 12 c. CpemnukoB B.K. I'mapoobopynoBanue: MexyHapoaHblil cripa-
BouHukK. T. 1 —-M.: U1 Texundopm, 2001. -359c.

CeemnukoB B.K. I'miapoobopynosanue: MexayHapoausiit cripaBoynuk. T. 2 —M.: UL Te-
xuHpopmMm, 2002. -486¢.
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17. CeemmnukoB B.K. I'mapoo6opynoBanue: Mexaynapoansiii cipaBounuk. T. 3 —M.: UL Te-

xuHpopm, 2003. -427c.

B) Meroauueckue yka3zaHus:

Touunkun B.B., ®unato A.M., Manxko E.}O. 'maponpuson. Meroanyeckue ykazanus K
nmabopaTopHBIM paboTaM i CTyAeHTOB criernanbHocTH 170900. Marautoropck: MI'TY,
2001. 24 c.

Touunkun B.B., ®unaro A.M., Mauxko E.}O. I'maponpuBos u ruiporniHeBMOaBTOMAaTHKA
IO JbMHO-TPAHCIIOPTHBIX, CTPOUTENIBHBIX U TOPOKHBIX MAalIMH. MeToInYecKne yKa3aHus K
nabopaTopHBIM paboTaM I CTyAeHTOB criennanbHocTd 170900. Marautoropck: MI'TY,
2001. 33 c.

Tounnkun B.B., Manko E.1O. I'mapasnuka u ruaponpuBoa 3aJauHuK JJI CTYICHTOB CIie-
nuansHoctu 170900. Marauroropck: MI'TY, 2004. 41 c.

Anexcees I'.B. BuptyanbHblii 1a00paTOpHBIM MPaKTUKYM 110 Kypcy «MexaHuka *KUAKOCTH
u rasza». — CI16.: TMOP/I, 2007. -152c.

r) IlporpammHoe obecriedenue u MHTEpHET-pecypChl:

Iporpammuoe obecrieuenue Festo Didactic mporpamma FluidSIM Hydravlic V 4.0
http://www.inspart.ru/images/yuken/prop14.jpg
http://www.gidrostanok.ru/index.php

http://www.qidroprivod.ru/

9. MaTepuajibHO-TEXHUYECKOE o0ecneyeHre TUCHMIUIUHBI (MOYJIA)

Tun u Ha3BaHMe ayUTOPUN

OcHalieHue ayauTopuu

JlekimoHHas ayiutopust

MynbTUMEAUAHBIC CPEICTBA XPAHEHUS, TIEpEeladud | MPe/I-
CTaBJieHUs UH(OpMAITUH.

KomnbrorepHsIit Kitacce

[Tepconanbubie KOMIBIOTEPHI ¢ Taketom MS Office,
Mathcad, Festo Didactic (mporpamma FluidSIM Hydravlic V
4.0), ¢ BBIX010M B IHTEPHET U € IOCTYIIOM B 3JIEKTPOHHYIO
MH()OPMAIIMOHHO-00pa30BaTEIbHYIO CPE/y YHUBEPCUTETA

JlaGoparopus yrnpaBieHHs TUIPO-
MIPUBOJIOM

['mapaBIuyYecKue CTEH/IBI

AyauTopuu I CaMOCTOSITEIbHOM
paboTHI: KOMITBIOTEPHBIE KJIACCHI;
YUTaAIbHBIE 3aJ16I OMOJIMOTEKN

[Tepconanbubie KommbioTepsI ¢ maketom MS Office, Bbixo-
oM B IHTEpHET U ¢ JI0OCTYIIOM B JICKTPOHHYIO HH(pOpMa-
IIMOHHO-00Pa30BaTEIILHYIO CPEly YHUBEPCUTETA
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